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1． 从南极至北极沿途航线各海区对大气 CO2的吸收能力如下（大气 CO2的
汇区之间比较）： 
  南大洋海冰区（夏季 3月份）＞北冰洋夏季（8月份）＞北太平洋
西北部（7月份）＞东海（3月）＞楚克奇海（夏季 8月及 7月）＞北
太平洋西北部（8月份）＞台湾海峡（11月）＞白令海（夏季 7月及 8
月）＞鄂霍次克海（7 月）＞白令海峡（8 月）＞台湾海峡（3 月）＞
东黄海（7月）＞东海（11月）＞白令海峡（7月）＞30－40ºS南印度
洋（11 月）＞30－40ºS 南印度洋（3 月）＞日本海（7 月）＞30ºS 以
北南印度洋（11月） 































































摘    要 
 
iii
7． 60oE－80oW 之间的南大洋海冰区在整个夏季都是大气 CO2的净汇区，







8． 利用 CO2通量模式估算，南大洋的 60oE－80oW 之间观测区，夏季（12
月及 1月份）的 CO2由大气输入海水的平均通量为 5.42 mmol/(m2·d)，其





















Characteristics of Air-Sea Exchange of CO2 in 
the Arctic and Antarctic Regions as well as 
their Relative Oceanography 
ABSTRACT 
This study has based on the data from the First Chinese National Arctic Research 
Exploration and the 16th Chinese National Antarctic Research Expedition (CHINARE-16),  
respectively in July to September 1999 and November 1999 to April 2000. The partial 
pressure of carbon dioxide in surface sea water and atmosphere（pCO2 and PCO2） along the 
tracks of two cruises was continually measured during the summer voyages. Distributions of 
pCO2 and PCO2 were described in different areas along the tracks. Characteristics of the 
distribution of pCO2 in those two regions were specially stressed and their implications in 
oceanography were also discussed in more detail.  Relationships have been calculated 
between partial pressure of carbon dioxide and its relative factors, such as the surface 
seawater temperature (SST),  effect of hydrographic processes, and biological uptakes. 
Using these analyses, the importance of the Arctic and Antarctic Regions in future’s global 
change were revealed. In the Southern Ocean, great differences between ice zone and none 
ice zone were found out based on characteristics of pCO2，which offered important 
foundation to the role and feedback of seasonal ice zone of the Southern Ocean in global 
change. Also we found the dominating effect of circulation in Bering Sea on the carbon sink 
of Arctic, in Bering sea and the Arctic Ocean, and we found the conservative character of 
whole the subarctic water in the North Pacific Ocean, which is an important foundation on the 
role of the Arctic in global change.  
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